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PERSONALIZED INTERFACE WITH ADAPTIVE CONTENT PRESENTATION 
Field of the Invention 

The invention is generally related to computers and computer software. 
More specifically, the invention is generally related to a manner of providing hypertext 
on-line content to an Internet browser. 

5 Background of the Invention 

Publishers of certain web sites provide a range of on-line content 
including links to news, reference material, shopping and search tools. Often, these web 
sites are referred to as "portals" intended to be a home page on an Internet browser. The 
wise range of on-line content is intended to increase usage by appealing to a large number 
10 of Internet users. Increased usage enhances the value of advertising presented on the web 
site. 

To enhance usage further, some publishers of web sites personalize the 
on-line content for each user. The personalized web page has a number of types of on- 
line content that may be selected for display by each user. These preferences by the user 
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are typically entered through preference screens that prompt the user to make selections at 
predefined radio button inputs and pull down lists. 

The express selection of user preferences is conventionally maintained in 
one of three ways. First, preferences input to a web page may be stored to the local hard 
5 drive of the user's computer as a cookie accessed by the remotely accessed publisher's 
web site. Second, the preferences may be maintained by the remote web site and the 
identity of the user requested through a login screen upon subsequent visits to the web 
site. Third, a locally stored version of a web site browser may store the user's 
preferences and specifically request desired on-line content from the remote web site 

10 (i.e., "pull technology"). 

While the ability of a user to expressly personalize a web page is useful, 
often the user finds providing the information to be inconvenient. Even if the user 
chooses to provide the express preferences, often the user fails to update the preferences 
as his subjective preferences change. 

15 In addition, often the user accesses the remote web site from different 

local computers. Consequently, those personalized web sites that rely upon locally 
stored information (e.g., cookies) fail to recognize the user's preferences, forcing the user 
to personalize the web site from each local computer. 

One approach to automatically adjusting the on-line content for a web site 

20 has been to monitor the selections made by the user in accessing on-line content. In 
particular, a publisher encourages users to navigate to various on-line content through 
their web site and to track the navigation choices made. Often, users do not prefer to 
select on-line content through a web site, such as by using frames. Consequently, many 
times such tracking is performed by Internet Service Providers (ISPs) who track all 

25 navigation selections ("click stream") by the user. 



Monitoring click streams in order to automatically adjust on-line content 
does not adequately anticipate the subjective preferences of each user. The 
circumstances that prompt a user to navigate to certain types of on-line content may 
abruptly change based on the context of use. In addition, the user may not even be 
consciously aware of a type of on-line content, and thus not navigate to those types of 
web sites. Consequently, the tracking of the click stream cannot anticipate this subjective 
preference. 

Therefore, a significant need exists for an improved way to display on- 
line content personalized for a user. 

Summary of the Invention 

The invention addresses these and other problems associated with the 
prior art by providing a method, apparatus, and program product in which on-line content 
is personalized to a user's subjective preferences. In particular, these subjective 
preferences are automatically sensed and associated with a plurality of computing 
environments (e.g., time, location, type of computer platform). Consequently, the 
changing subjective preferences of a user are reflected in personalized on-line content. 

In one aspect of the invention, a computer-implemented method of 
displaying on-line content comprises monitoring subjective preferences of a user 
interacting on-line in a plurality of objectively distinguishable computing environments. 
A plurality of usage profiles are personalized to reflect the monitored subjective 
preferences for the user corresponding to each of the computing environments. Then, the 
personalized on-line content is presented in accordance with the usage profile 
appropriate for the current computing environment. 
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These and other advantages and features, which characterize the invention, 
are set forth in the claims annexed hereto and forming a further part hereof. However, for 
a better understanding of the invention, and of the advantages and objectives attained 
through its use, reference should be made to the Drawings, and to the accompanying 
5 descriptive matter, in which there is described exemplary embodiments of the invention. 

Brief Description of the Drawing s 

The accompanying drawings, which are incorporated in, and constitute a 
part of this specification, illustrate embodiments of the invention and, together with the 
general description of the invention given above and the detailed description of the 
10 embodiments given below, serve to explain the principles of the present invention. 

Fig. 1 is a block diagram of a computer system; 

Fig. 2 is a block diagram of an exemplary hardware and software 
environment for a computer from the computer system of Fig. 1; 

Fig. 3 is a schematic diagram of a personalized on-line interface system 
1 5 consistent with aspects of the invention; 

Fig. 4 is a data structure for the user characterization database of Fig. 3; 

Fig. 5 is a flowchart illustrating a main routine executed by the 
personalized on-line interface system of Figs. 3-4; 

Fig. 6 is a depiction of a browser window personalized by the 
20 personalized on-line interface system of Figs. 3-5 with on-line content for a first user 
environment; and 

Fig. 7 is a depiction of a browser window personalized by the 
personalized on-line interface system of Figs. 3-5 with on-line content for a second user 
environment. 
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Detailed Description 

Prior to discussing specific embodiments of the invention, a brief 
description of exemplary hardware and software environments for use therewith is 
provided. 



5 Hardware and Software Environment 

Turning to the Drawings, wherein like numbers denote like parts 
throughout the several views, Fig. 1 illustrates a computer system 10 consistent with the 
invention. Computer system 10 is illustrated as a networked computer system including 
one or more user computers 12, 14 and 16 (e.g., desktop or PC-based computers, 

10 workstations, etc.) coupled to server 18 (e.g., a PC-based server, a minicomputer, a 

midrange computer, a mainframe computer, etc.) through a network 20. Network 20 may 
represent practically any type of networked interconnection, including but not limited to 
local-area, wide-area, wireless, and public networks (e.g., the Internet). Moreover, any 
number of computers and other devices may be networked through network 20, e.g., 

15 multiple servers. 

User computer 16, which may be similar to user computers 12, 14, may 
include a central processing unit (CPU), or "processor" 22; a number of peripheral 
components such as a computer display 24; a mass storage device 26; and various input 
devices (e.g., a mouse 28 and keyboard 30), among others. Server computer 18 may be 

20 similarly configured, albeit typically with greater processing performance and storage 
capacity, as is well known in the art. 

As will be appreciated in the discussion below, user computer 1 6 
advantageously includes user physiological detection capability, illustrated by an eye 
tracking video camera 32 and a galvanic skin sensor pad 34 on the mouse 28. These 
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sensors may be used in gauging visual and tactile response, or other autonomic reaction, 
to on-line content. 

User computer 1 6 accesses on-line content over network 20. In particular, 
the user computer 1 6 includes an application, such as a browser, depicted as a window 
5 36 displayed on the computer display 24. The window 36 renders a web page 38 to the 
World Wide Web, provided over the network 20 as a hypertext markup language 
(HTML), or hypertext, document from a portal computer system 40. The web page 38 
includes on-line content such as graphics, text, audio or video files. Often, the on-line 
content includes links 42-46 that are selectable with a cursor 48 controlled by the mouse 

10 28. Each link 42-46 respectively identifies on-line content 50-54 accessible over the 
network 20, such as by a Uniform Resource Locator (URL). 

Each user computer 12-16 may represent a different computing 
environment used by the same user. The computing environment includes objectively 
distinguishable factors such as type of computer, location of use, purpose for use, and 

15 time of use that affect the user's subjective preferences for on-line content. For example, 
user computer 12 may represent an office workstation used during weekday work hours 
for performing research. The user may prefer to restrict on-line content viewed to items 
of concern to the workplace. 

The user computer 14 may represent a portable notebook computer 

20 configured for remotely accessing resources at the workplace during travel. The user 
computer 14 may further be used for projecting business graphics, performing word 
processing, scheduling, and exchanging e-mail. The user computer 14 may have data 
transmission, display and processing limitations that impact the user's subjective 
preferences for on-line content, such as preferring text-only content. 
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User computer 16 may represent a home desktop computer used in the 
evenings and on weekends for non-work related activities. Thus, the user may 
subjectively prefer on-line content for entertainment and formal education. 

Fig. 2 illustrates in another way an exemplary hardware and software 
5 environment for an apparatus 56 consistent with the invention. For the purposes of the 
invention, apparatus 56 may represent practically any type of computer, computer system 
or other programmable electronic device, including a user computer (e.g., similar to 
computers 12, 14 and 16 of Fig. 1), a server computer (e.g., similar to server 18 of Fig. 
1), a portable computer, a handheld computer, an embedded controller, etc. Apparatus 

10 56 may be coupled in a network as shown in Fig. 1, or may be a stand-alone device in the 
alternative. Apparatus 56 will hereinafter also be referred to as a "computer", although it 
should be appreciated the term"apparatus" may also include other suitable programmable 
electronic devices consistent with the invention. 

Computer 56 typically includes at least one processor 58 coupled to a 

1 5 memory 60. Processor 58 may represent one or more processors (e.g., microprocessors), 
and memory 60 may represent the random access memory (RAM) devices comprising the 
main storage of computer 56, as well as any supplemental levels of memory, e.g., cache 
memories, non- volatile or backup memories (e.g., programmable or flash memories), 
read-only memories, etc. hi addition, memory 60 may be considered to include memory 

20 storage physically located elsewhere in computer 56, e.g., any cache memory in a 

processor 58, as well as any storage capacity used as a virtual memory, e.g., as stored on 
a mass storage device 62 or on another computer coupled to computer 56 via a network 
63. 

Computer 56 also typically receives a number of inputs and outputs for 
25 communicating information externally. For interface with a user or operator, computer 56 



typically includes one or more user input devices 64 (e.g., a keyboard, a mouse, a 
trackball, a joystick, a touchpad, and/or a microphone, among others) and a display 66 
(e.g., a CRT monitor, an LCD display panel, and/or a speaker, among others). 

For additional storage, computer 56 may also include one or more mass 
5 storage devices 62, e.g., a floppy or other removable disk drive, a hard disk drive, a 
direct access storage device (DASD), an optical drive (e.g., a CD drive, a DVD drive, 
etc.), and/or a tape drive, among others. Furthermore, computer 56 may include an 
interface with one or more networks 68 (e.g., a LAN, a WAN, a wireless network, and/or 
the Internet, among others) to permit the communication of information with other 

10 computers coupled to the network. It should be appreciated that computer 56 typically 
includes suitable analog and/or digital interfaces between processor 58 and each of 
components 60, 62, 64, 66 and 68 as is well known in the art. 

Computer 56 operates under the control of an operating system 70 resident 
in memory 60, and executes or otherwise relies upon various computer software 

15 applications, components, programs, objects, modules, data structures, etc. (e.g., browser 
application 72, among others) also resident in memory 60. Moreover, various 
applications, components, programs, objects, modules, etc. may also execute on one or 
more processors in another computer coupled to computer 56 via a network interface 68, 
e.g., in a distributed or client-server computing environment, whereby the processing 

20 required to implement the functions of a computer program may be allocated to multiple 
computers over a network. 

In addition to an overtly controlled user input 64, computer 56 includes 
user physiological detection capabilities, depicted as a user visual response monitor 74 
and a user tactile response monitor 76. Various types of user physiological parameters 

25 may be sensed and processed, such as blood pressure, pulse rate, breathing, skin 



conductivity, eye movement with respect to the display 66, electro-neurological activity, 
etc. 

In general, the routines executed to implement the embodiments of the 
invention, whether implemented as part of an operating system or a specific application, 
5 component, program, object, module or sequence of instructions will be referred to 

herein as "computer programs", or simply "programs". The computer programs typically 
comprise one or more instructions that are resident at various times in various memory 
and storage devices in a computer, and that, when read and executed by one or more 
processors in a computer, cause that computer to perform the steps necessary to execute 

10 steps or elements embodying the various aspects of the invention. Moreover, while the 
invention has and hereinafter will be described in the context of fully functioning 
computers and computer systems, those skilled in the art will appreciate that the various 
embodiments of the invention are capable of being distributed as a program product in a 
variety of forms, and that the invention applies equally regardless of the particular type of 

15 signal bearing media used to actually carry out the distribution. Examples of signal 

bearing media include but are not limited to recordable type media such as volatile and 
non- volatile memory devices, floppy and other removable disks, hard disk drives, 
magnetic tape, optical disks (e.g., CD-ROMs, DVDs, etc.), among others, and 
transmission type media such as digital and analog communication links. 

20 In addition, various programs described hereinafter may be identified 

based upon the application for which they are implemented in a specific embodiment of 
the invention. However, it should be appreciated that any particular program 
nomenclature that follows is used merely for convenience, and thus the invention should 
not be limited to use solely in any specific application identified and/or implied by such 

25 nomenclature. 
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Those skilled in the art will recognize that the exemplary environments 
illustrated in Figs. 1 and 2 are not intended to limit the present invention. Indeed, those 
skilled in the art will recognize that other alternative hardware and/or software 
environments may be used without departing from the scope of the invention. 



5 Personalized On-line Interface System 

An exemplary implementation of the invention in an Internet-based 
computing environment is discussed in greater detail hereinafter, specifically in the 
context of the personalized on-line interface system on the Internet, an intranet, an 
extranet, or even another form of public or private network, or local computer storage 

10 system. In the exemplary implementation, such functionality is implemented within an 
HTML-compatible web browser computer program. However, it will be appreciated 
that a browser consistent with the invention may also be capable of operating with other 
formats of storage location identifiers, as well as with other formats of viewable 
documents. Therefore, the invention is not limited to the particular implementation 

15 discussed herein. 

With reference to Fig. 3, a personalized on-line interface system 80 
advantageously assesses the subjective preferences of a user 82 in a local on-line 
environment 84 who accesses a hypertext document or file 86 from a remote on-line 
environment 88. The system 80 monitors a computing environment 90 of the user 82 with 

20 a local user characterization process 92 in order to personalize the hypertext document 86 
to reflect these subjective preferences. 

In particular, the local user characterization process 92 is a resident 
computer implemented routine for tracking and communicating the computer environment 
90 to a remote user characterization process 94 in the remote on-line environment 88. 



The user characterization from processes 92, 94 is stored in a user characterization 
database 96. 

The user characterization is divided between local and remote user 
characterization processes 92, 94 as desired for processing, confidentiality, transmission 
constraints and other considerations. Performing a portion of the user characterization 
locally advantageously reduces the amount of data necessarily transmitted to the remote 
on-line environment. In some instances, the type of monitoring may enhance privacy of 
the user may keeping certain types of user characterization information within the local 
on-line environment 84. Performing a portion of the user characterization remotely 
advantageously allows the system 80 to conveniently personalize on-line content for the 
user 82 who uses multiple computer platforms 98 (e.g., home desktop computer , office 
computer, portable device). In addition, remote user characterization 94 reduces 
processing requirements on the local on-line environment 84. 

It should be appreciated that certain applications consistent with the 
invention may perform all user characterization in the local user characterization process 
92 ("pull approach") or all user characterization in remote user characterization process 
94 ("push approach") 

The user characterization database 96 is accessed by a publisher of a web 
site, depicted as a portal provider 100, to personalize default portal templates 102 with 
associated content 104. In particular, the portal provider 100 provide matches associated 
content 104 with the user characterization database 96 to populate a selected default 
template 102 with personalized on-line content 106. 

The computing environment 90 may advantageously include one or more 
of a number of objectively distinguishable factors that are related to the subjective 
preferences of the user 82. For example, expressly-input preference settings 108 form the 



default or initial user characterization. Cookies 110 stored on the computer platform 98 
provide information as to previously viewed on-line content, which may augment on- 
going tracking of navigation click stream 112. If available, autonomic reaction 
information 1 14 is correlated to currently viewed on-line content 106 to gauge user 
5 reaction. 

The subjective preferences of the user 82 may predictably change based 
on the context of on-line use. One or more objectively distinguishable factors may be 
used to automatically establish a plurality of usage profiles based on these factors. Time 
and date information 116 may affect user subjective preferences. One or more of 

10 chronological tags (e.g., times of day, day of the week, day of the month, or day of the 
year) may be correlated with other objectively distinguishable information to indicate 
changes in usage profile. For example, the user 82 may be only interested in business 
related items during work hours and have other preferences during off-hours. The user 82 
may have interest in tax related information during the first quarter of the year and none 

15 thereafter. 

Another objectively distinguishable factor of the computing environment 
90 is the computer platform 98. The user 82 may work at his office at varying times, but 
have a strong subjective preference to avoid displaying certain types of on-line content 
106 that are of interest when at home. The workplace may have strictures against 

20 displaying non-work related on-line content 106. Another reason for varying the 

subjective preferences based on the computer platform 98 is hardware, software, and 
communication limitations of certain computer platforms 98. For example, a home 
computer platform 98 may use a dial up modem with low baud rate communication 
whereas the office computer platform 98 may use a high bandwidth Internet connection. 

25 A portable computer platform 98 such as portable digital assistant may have a limited 
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display and user input capability that limits subjective preferences to essential on-line 
content 106. 

Another objectively distinguishable factor of the computing environment 
90 to characterize one or more usage profiles is a location 1 1 8 of the local on-line 
5 environment 84. The system 80 may be able to determine the location 118 due to user 
input, network node through which the user 82 is accessing the remote on-line 
environment 88, triangulation data from a wireless connection, or other means. 

With reference to Fig. 4, a data structure for the user characterization 
database 96 includes a plurality of usage profile records 120a-120d. Each user 82 may 
10 have one or more usage profile records 120a-120d. For example, a "user 1" record 120a 
includes a pointer field 122a that references a "user 2" record 120b. 

Each usage profile record 120a-120d includes a user characterization 
based on the computing environment 90. For instance, an identification information field 
124a allows correlation of a user 82 to an appropriate usage profile record 120a. The 
15 identification information field 124a may advantageously include features to ensure 

confidentiality of each user 82. A user manually selected preferences field 126a contains 
the preference settings 108. A navigation tracking history field 128a contains data from 
cookies 110 and/or navigation click stream 1 12. A reaction to suggested/promotional 
material field 130a may contain autonomic reaction information 114 to on-line content 
20 1 06 such as advertising banners or feedback as to interaction by the user 82, such as 
purchases, at associated web sites. 

It should be appreciated that each usage profile record 120a-120d may 
advantageously include a plurality of data records that are periodically assessed to 
determine whether a new usage profile record should be created, such as at 120c. 
25 Creation of a new record 120c may be warranted due to a significant change in assessed 



subjective preference under certain circumstances. For instance, an alternative profile 
field 132a may contain detailed objectively distinguishable information tagged by factors 
such as time, day and location information 134a that show a change in subjective 
preferences as a function of one or more factors. 
5 Alternatively, a new usage profile record 120c may be created for a 

predetermined one or more objectively distinguishable factors of the computing 
environment 90, regardless of whether the assessed subjective preferences appear to 
change. For instance, each computer platform 98 used may prompt creation of a new 
usage profile record 120c. Over time, each profile record 120a- 120c would thus change 
10 if the subjective preferences are in deed different for the different computing environment 
90. hi addition, each usage profile record 120a-120d may contain other information 
fields 136a. 

Each of the fields 124a- 136a may include a weighting factor field, such as 
at 138a-142a in order to combine a plurality of objectively distinguishable factors. 

1 5 Furthermore, the weighting factor field 1 3 8a- 1 42a may be fixed, or change over time. 

For example, a date field 144a indicates the last time that the user provided the manually 
selected preferences 126a. Based on the date field 144a, the weighting factor field 138a 
is adjusted over time to give less weight to an older, and thus presumably more out-of- 
date, manually selected preferences 126a. 

20 Fig. 5 illustrates a personalize portal content routine 150 executed by the 

personalized on-line interface system 80 of Fig. 3. Express preferences of a user are 
received (block 152). The subjective preferences of the user are characterized based on 
received objectively distinguishable factors, which at this point is limited to express 
preferences (block 154). On-line content is identified that is related to the user 

25 characterization (block 156) and displayed on the portal web page provided to the user 
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(block 158). Thereafter, the user is monitored, such as by monitoring user navigation 
(block 160) and monitoring user autonomic reactions (block 162). The routine 150 
repeats, continually updating user characterization based on express or monitored 
information. 

5 Figs. 6 and 7 illustrates the personalized on-line interface system 80 used 

to personalize web pages 170a, 170b respectively in a browser window 36. With 
reference to Fig. 6, a user 82 ("John Smith") accesses the remote on-line environment 88 
during work hours from an office computer 12 that lacks response monitors 74, 76. The 
usage profile, characterized for this workplace computing environment, is based on a 

10 combination of navigation click stream 112, preference settings 108 and computer 

platform 98. The user 82 prefers brief display of sports-related on-line content 106 such 
as brief sports news 172a with links to "NFL scores" 174, "NBA scores" 176 and "MSL 
scores" 178. The user 82 further prefers work-related references such as "Stock market" 
information 180 which includes links to "Dow Jones" 182, "S&P 500" 184, and 

1 5 "Financial headlines" 186. 

An "associated links" on-line content 188a is tailored to work travel, such 
as with a local highway traffic report link 190 and a traveler's weather forecast 192 for 
business air travel. These links 190, 192 may advantageously tailor to specific routes of 
interest due to navigation click stream. 

20 The workplace web page 170a further includes nontextual on-line content 

that is tailored to the subjective preferences of the user 82, such as depicted by "nanny 
cam" streaming video monitor 194a for checking on children at day care. 

The workplace personalized web page 1 70a includes a standardized list 
of reference links ("default services") 196 and promotional links 198. These links 196, 
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198 may be provided without previous user expressed or implied preference as a way of 
exposing the user to additional features. 

With reference to Fig. 7, the user 82 is in a different computing 
environment for which a different personalized web page 170b is provided. For 
5 example, the time, day of the week, and computing platform indicate that the user 82 
prefers detailed sports news when in this computing environment. Thus, "Sports News" 
172b has additional links to "Local high School", "State U. basketball", and "March 
Madness" on-line content 200-204. These links are preferably associated with date 
ranges during the year and are appropriately replaced with seasonal sports links during 
10 other seasons. 

The "Lifestyle sports" feature 206 suggests associated on-line content 104 
that is presented based on related items selected by the user 82. This content may also be 
determined based on autonomic reaction to on-line content. Also, weather links 1 88b 
reflects that different type of weather information is preferred at in this computing 

15 environment, including "local weather radar" link 208 and "local forecasts" link 210. In 
addition, the nontextual on-line content has been changed from the "nanny cam" streaming 
video monitor 194a to another service 194b. 

By virtue of the foregoing, there is thus provided a personalized on-line 
interface system 80 which identifies and tracks the computing environment 90 of a user 80 

20 so that on-line content 106 is tailored to the subjective preferences of the user 82. In 
addition, the computing environment 90 advantageously includes objectively 
distinguishable factors such as one or more of preference settings 108, cookies (i.e., 
previously viewed web sites) 110, time/date 116, location 118, navigation click stream 
1 12, autonomic reaction 1 14 to viewed on-line content and computer platform 98. Thus, 

25 one or more usage profile records 120a- 120b for each user 82 may be maintained, each 
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tailored for the computing environment 90 and user's subjective preferences when in that 
computing environment 90. 

While the present invention has been illustrated by the description of 
embodiments thereof, and while the embodiments have been described in considerable 
detail, it is not intended to restrict or in any way limit the scope of the appended claims to 
such detail. Additional advantages and modifications will readily appear to those skilled 
in the art. For example, tailoring of on-line content may include subject matter provided 
for any of the senses rather than predominantly visual information. For another example, 
the personalized on-line interface system 80 may include tracking disabilities of the user 
82 to further optimize the on-line content 106. 

The invention in its broader aspects is, therefore, not limited to the 
specific details, representative apparatus and method, and illustrative examples shown 
and described. Accordingly, departures may be made from such details without departing 
from the spirit or scope of the general inventive concept. 

Having described the invention, what is claimed is: 



